INTRODUCTION
Of the eight subspecies of the Western Rattlesnake (Crotalus viridis) in North America, the Prairie Rattlesnake, C. v. viridis, is the only one found in Alberta (Behler and King 1979, Russell and Bauer 1993) . Although some general comments on distribution and biology of the Western Rattlesnake are provided, this report focuses more specifically on literature about the subspecies which occurs in Alberta.
The Prairie Rattlesnake varies in distribution and abundance throughout its range. In Alberta, for example, the Prairie Rattlesnake is a Blue-listed* species, indicating that it may be "at risk" and susceptible to habitat disturbance, population decline, or reductions in provincial distribution (Alberta Wildlife Management Division 1996) . In Saskatchewan, its distribution is limited and it is thought to be threatened (Secoy 1987) , whereas in Montana, this subspecies is considered to be widely distributed and abundant (Reichel and Flath 1995, D. Genter, pers. comm.) . This report summarizes historical as well as recent information on the Prairie Rattlesnake as a step in updating the status of this species in Alberta.
HABITAT
The habitat of the Prairie Rattlesnake in Canada has been described as mixed-grass prairie (includes both mid-and short grasses; Anonymous 1994, Cottonwood Consultants 1987 , Coupland 1961 , or as * See Appendix 1 for definitions of selected status designations short-grass prairie (Cook 1984 , McCorquedale 1965 , Russell and Bauer 1993 . The semi-arid climate of the mixed-grass prairie is characterized by low precipitation, high summer temperatures, and a short growing season (Coupland 1961) , whereas the short-grass prairie occurs under even drier conditions or intense grazing pressure (Anonymous 1994) .
In Alberta, the Prairie Rattlesnake is found within the Grassland Natural Region (Alberta Fish and Wildlife 1991), often associated with river and coulee bottoms, badlands, sage flats, and less commonly on open short-grass prairie (Halladay 1965 , Lewin 1963 . Gannon (1978) surveyed the habitat surrounding Prairie Rattlesnake hibernacula (overwintering dens) in Alberta and Saskatchewan and found that, although local topography and vegetation varied between sites, the habitat consistently encompassed both a river valley and the surrounding prairie.
Hibernacula, which allow C. v. viridis to survive through long cold winters, are a critical component of Prairie Rattlesnake habitat in northern climates (Blood 1993 , Gannon 1978 , MacArtney and Weichel 1989 . Slump blocks, meander scarps, subterranean water channels, rock outcrops, and mammal burrows have all been found to provide suitable conditions for hibernacula (Cottonwood Consultants 1987 , Gannon 1978 , Russell and Bauer 1993 . Hibernacula are usually found on south-facing slopes which provide maximum solar insulation, while offering protection from prevailing winds (Gannon 1978 , MacArtney et al. 1990 ). However, a small number of dens appear to be located on, or adjacent to, east-or north-facing slopes (Cottonwood Consultants 1987) . Overwintering dens of the Prairie Rattlesnake are often shared with other species such as Bull Snakes (Pituophis melanoleucus) and Garter Snakes (Thamnophis spp.; Cottonwood Consultants 1987 , Duvall et al. 1985 , Gannon and Secoy 1985 , Russell and Bauer 1993 .
Rattlesnakes return to their dens each fall, and therefore hunting and basking areas must be available within a reasonable distance from the hibernaculum (Blood 1993 , Charland et al. 1993 . Habitat characteristics of basking and foraging sites have received limited study, but talus slopes adjacent to dens appeared to serve as basking areas for rattlesnake populations in British Columbia (see MacArtney 1985 , in Charland et al. 1993 , and foraging sites were apparently determined by the concentration of local rodent populations in a Wyoming study (Duvall et al. 1990 ).
Another potential habitat requirement of the rattlesnake is the presence of a suitable birthing area or rookery where gravid females can aggregate until parturition. Although only a small number of rookeries have been found, these areas have some common features, including the presence of large, flat table rocks overlaying abandoned mammal burrows (Duvall et al. 1985 , Gannon and Secoy 1985 , Keenlyne 1972 . It has been suggested that these habitat characteristics provide quick escape from predators as well as appropriate microhabitat for thermoregulation (Keenlyne 1972) . At the proposed Suffield National Wildlife Area in Alberta, no evidence of large aggregations at rookeries was found. However, limited observations suggested one or two gravid females selected small burrows at the rim of escarpments which also provided good basking conditions and escape from predators (A. Didiuk, unpubl. data) .
It has been estimated that over two-thirds of the original mixed-grass prairie has been destroyed (Anonymous 1994 , Wallis 1987 ). This loss, in combination with increased grazing and the construction of roadways and pipelines on the prairies suggest that the availability of suitable habitat for Prairie Rattlesnakes may be declining in the province.
CONSERVATION BIOLOGY
The effectiveness of conservation and management actions is strongly reliant on our understanding of species' biology. For the Prairie Rattlesnake, aspects of its reproductive biology, growth, survivorship, thermal ecology, and activity patterns are of potential importance for conservation and management decisions.
Reproductive Biology.
-Mating in C. v. viridis occurs during mid-to late summer and possibly in early fall (Alderidge 1993 , Duvall et al. 1985 , Russell and Bauer 1993 , but see Holycross 1995 . Young are born the following year, between late August to mid-October in Canada (Charland 1989 , MacArtney and Weichel 1993 , MacArtney et al. 1990 , with litter size ranging from four to 12 (Kissner et al. 1996 , Russell and Bauer 1993 , Trottier and Didiuk 1995 . Sexual maturity for male Prairie Rattlesnakes occurs at three to four years of age (MacArtney et al. 1990 ), whereas females are thought to attain sexual maturity between five and seven years of age. Females appear to follow a biennial or triennial reproductive cycle at high latitudes (Gannon and Secoy 1984 , Russell and Bauer 1993 , MacArtney et al. 1990 , MacArtney and Weichel 1993 , although in Saskatchewan, four females were found to be pregnant in two consecutive years indicating that annual reproduction can occur (Kissner et al. 1996) . The reproductive biology of Prairie Rattlesnakes, with characteristics such as late reproductive maturity, relatively small litters, and biennial or triennial reproductive cycles, indicates that the reproductive capacity and recruitment levels for this species are relatively low (Charland et al. 1993, MacArtney and Weichel 1989) .
Growth and Survivorship. -
Rattlesnakes at higher latitudes typically experience slower growth rates and greater overwintering weight loss than individuals from more southern populations (Gannon and Secoy 1984, MacArtney et al. 1990 ). For example, snout-vent lengths of one-, two-, and three-year old Western Rattlesnakes in central California (Fitch 1949) , were found to be approximately equal to three-, four-, and five-year old rattlesnakes in British Columbia (MacArtney et al. 1990) . Similarly, overwintering weight loss in Western Rattlesnakes in northern Utah was found to be four to nine percent of body weight (Parker and Brown 1974) , whereas overwintering weight loss in Saskatchewan populations ranged from 7.1 to 13.9 % of total weight (Gannon and Secoy 1984) .
Although comparative data from lower latitudes are not available, studies of rattlesnake populations in British Columbia and Saskatchewan demonstrate that overwintering survival in young of the year can be poor (as low as 0 % in some years; Charland 1989 , Charland et al. 1993 , Gannon and Secoy 1984 , MacArtney and Weichel 1993 . Slow growth rate, high overwintering weight loss, and poor juvenile survivorship are indicative of the harsher conditions faced by rattlesnake populations inhabiting higher latitudes.
Thermal Ecology and Activity
Patterns. -Snake populations in cold climates often develop specific behavioral and physiological strategies for dealing with a shortened active season (see Gannon and Secoy 1985) . In Alberta, Prairie Rattlesnake populations reach the northern limit of their distribution (MacArtney  and  Weichel 1989 , McCorquedale 1965 , and restrictions imposed by the colder climate should be reflected in their thermal ecology.
At high latitudes, such as in Saskatchewan, British Columbia, or Idaho, the active period for rattlesnakes lasts only five to seven months (from late April to early October; Gannon and Secoy 1985, MacArtney et al. 1990) , in comparison to 8.5 months for populations in Wyoming (Duvall et al. 1990 ). In addition, southern populations of C. viridis may be active above ground during occasional warm spells in winter, whereas hibernation is continuous for northern rattlesnakes (MacArtney et al. 1990 ). Rattlesnakes at more northern latitudes also appear to experience lower body temperatures during hibernation (Jacob and Painter 1980, MacArtney et al. 1989) . A greater understanding of the thermal ecology of Prairie Rattlesnakes in Alberta, during both hibernation and the active season, may provide insight into factors restricting distribution in this species (e.g., additional habitat requirements necessary for effective thermoregulation).
Knowledge of activity patterns in rattlesnakes may also be critical for understanding habitat requirements. During the active season, rattlesnakes may migrate long distances from their overwintering dens (Parker and Brown 1974) . At the proposed Suffield National Wildlife Area in Alberta, radio-tagged males and post-gravid females travelled up to 24 km from their hibernacula (A. Didiuk, unpubl. data) . In a study in British Columbia, however, the greatest migration distance was only 1575 m from the hibernaculum, and distances more commonly ranged from 1100 to 1300 m from the den (Charland et al. 1993 ).
In the spring, migration appears to be associated with a search for suitable foraging areas (Duvall et al. 1985 (Duvall et al. , 1990 . Gravid females of C. viridis do not feed during gestation (Duvall et al. 1985 , MacArtney et al. 1990 , Russell and Bauer 1993 , and over the summer months may aggregate at birthing rookeries which are usually close to the denning area (Gannon and Secoy 1985) . The purpose of aggregation in gravid females is unknown; however, it has been suggested that effective thermoregulation is necessary for proper embryonic development, and that aggregation may result from limited availability of incubation sites (Charland and Gregory 1990, Gannon and Secoy 1985) . Following parturition, females and neonates remain together at the rookery for several days before dispersing. It has been suggested that these postpartum aggregations allow neonates to recognize conspecific odours that are later used for initial den location (Duvall et al. 1985 , Graves et al. 1986 ).
DISTRIBUTION

1.
Alberta. -The current distribution of the Prairie Rattlesnake in Alberta ( Figure  1 ) is based on 252 rattlesnake sightings (including 78 hibernacula) collected since 1978 by Alberta Natural Resources Service personnel, environmental consultants, naturalists and professional biologists. A large data set was also provided by Express Pipeline Ltd. A complete list of these records, which were reduced to a smaller number of unique (township/range) locations for constructing the map, is provided in Appendix 2. Although these sightings are not a complete census of all possible sources, they are thought to provide an accurate indication of the current distribution of the Prairie Rattlesnake in the province. The historic distribution (up to and including 1977; Figure 1 ) is based on 49 records found in the literature or museum records. Specific details on these records are listed in Appendix 3.
In Alberta, Prairie Rattlesnake populations reach the northern limits of their range (MacArtney and Weichel 1989, McCorquedale 1965) . Records prior to 1978 ( Figure 1 ) suggest that the distribution of Prairie Rattlesnakes was formerly greater than is seen currently (Cottonwood Consultants 1986 , Pendlebury 1977 , Russell and Bauer 1993 . These historical records indicate that the range may have extended along the Red Deer River to Trochu, and along the Bow River almost to Calgary (Russell and Bauer 1993). However, the current distribution of C. v. viridis in Alberta ( Figure 1 ) is restricted to the southeastern corner of the province (east of 112 0 53'W and south of 51 0 22'N; Pendlebury 1977, Russell and Bauer 1993) , and does not appear to have changed appreciably since Prairie Rattlesnake distribution was studied by Pendlebury in 1977.
In general, the distribution of Prairie Rattlesnakes appears to be closely associated with major rivers (Cottonwood Consultants 1987 , Gannon 1978 , Pendlebury 1977 . The majority of records from Alberta occur along the South Saskatchewan River drainage (including the South Saskatchewan, Red Deer, Bow, and Oldman Rivers) and the Missouri River drainage which includes the Milk River (Gannon 1978) . Away from the river valleys, the relative abundance of C. v. viridis decreases. Saskatchewan, and south-central British Columbia, and extends from the Pacific Coast to western Iowa (Behler and King 1979 , Russell and Bauer 1993 , Stebbins 1985 . However, within this area, Western Rattlesnake distribution is quite fragmented (Russell and Bauer 1993) .
Other
The Prairie Rattlesnake is the most widely-distributed subspecies of C. viridis (Gannon and Secoy 1984) . Its range ( Figure 2 ) includes the area from northern Mexico through the central United States (including Arizona, Colorado, Idaho, Iowa, Kansas, Montana, Nebraska, New Mexico, North Dakota, Oklahoma, South Dakota, Texas, and Wyoming) and extends north into southeastern Alberta and southwestern Saskatchewan (Conant 1975 , Klauber 1956 ).
In Saskatchewan, the range of the Prairie Rattlesnake actually consists of two disjunct components. The southern portion is associated with the lower reaches of the Frenchman River south of Val Marie, whereas the northern portion extends from the Alberta-Saskatchewan border along the South Saskatchewan River to a point south of Eatonia (Pendlebury 1977) .
The only other subspecies of the Western Rattlesnake in Canada is C. v. oreganus, which is found in British Columbia. The range of this subspecies is also quite restricted; populations are found only in the south-central regions of the province, primarily in the Thompson and Okanagan basins and in the Nicola Valley (Charland et al. 1993) . As with C. v. viridis in Alberta, the distribution of C. v. oreganus in British Columbia appears to be largely associated with major river systems.
POPULATION SIZE AND TRENDS
1. Alberta. -Attempting to document changes in population size over time is difficult without accurate historical data (Kissner et al. 1996) . Although historical information on Prairie Rattlesnake populations is limited, anecdotal reports indicate that numbers have decreased since European settlers arrived in western Canada (MacArtney and Weichel 1989). In Alberta, recent reports on local populations indicate variation between sites. At some localities, populations appear to have remained stable or even increased (one locality), whereas at several sites, snake dens have been destroyed, become inactive, or have experienced substantially reduced numbers (Cottonwood Consultants 1986 . It has been suggested that most dens in Alberta currently contain less than one hundred rattlesnakes, whereas historically, some den sites may have housed several hundred individuals (Cottonwood Consultants 1987 ).
An increase in Prairie Rattlesnake numbers has occurred in Dinosaur Provincial Park. Pendlebury (1977) indicated that although rattlesnakes were common in the area in 1912, no rattlesnakes were thought to be present when his study was conducted. Starting in 1977, however, several rattlesnakes appeared in the Park, and since that time, a number of snake sightings are reported every year (Cottonwood Consultants 1986) . Recently, the number of reports has increased dramatically (34 in 1995 , 85 in 1996 Anonymous 1996) , and several 1985) . The dark region represents the distribution of the subspecies Crotalus v. viridis, the Prairie Rattlesnake.
active den sites have been located (D. Crooks, pers. comm.).
Prairie Rattlesnake populations appear to have experienced recent or long-term declines at a number of sites including Sandy Point (south of Empress), and along the lower Red Deer, Milk, and Oldman Rivers (Cottonwood Consultants 1986 Consultants , 1987 . The number of rattlesnake sightings also dropped from 90 in 1995 to only 31 in 1996 at Writing-on-Stone Provincial Park (R. Ward, pers. comm.). Whether this decrease in observed rattlesnake numbers reflects a decline in local population size is unknown. During a study in 1994-96 at the proposed Suffield National Wildlife Area, 10 rattlesnake dens, and populations estimated to be in the thousands, wereobserved along the South Saskatchewan River (A. Didiuk, unpubl. data); however, no comparative data is available to determine population trends at these sites.
Other Areas.
-Extensive population studies have been conducted at several sites in Saskatchewan, and estimates of the provincial population (based on data from 17 to 22 hibernacula) range from 2,000 to 4,500 individuals (MacArtney and Weichel 1989, 1993) . In addition, population size estimates for specific den sites in Saskatchewan range from 149+51 (Gannon and Secoy 1984) to 313-455 (Kissner et al. 1996) individuals. It is not known whether these population estimates represent increasing, decreasing, or stable population sizes.
Population trends are also unknown for C. v. oreganus populations in British Columbia (Charland et al. 1993 ). It has been suggested, however, that numbers have likely been reduced as a result of the extensive development that has occurred within the Western Rattlesnake range in British Columbia (Charland et al. 1993) .
Estimates for population sizes of Prairie Rattlesnakes outside of Canada are not available. However, in several states large numbers of rattlesnakes are collected each year during "rattlesnake roundups" (Adams et al. 1994 , Warwick et al. 1991 . Although these roundups were traditionally held to try to eradicate rattlesnakes from certain areas, the current focus is to collect snakes for commercial uses (Reber and Reber 1994) . One estimate of the number of rattlesnakes removed from natural populations each year at these events was between 60,600 and 101,000 individuals (Warwick et al. 1991) . Although the number of snakes harvested each year has been relatively stable, an increase in the number of hunters, area covered, and more intrusive methods used to capture rattlesnakes indicate that numbers are in decline (Campbell 1989, in Reber and Reber 1994) .
LIMITING FACTORS
Prairie Rattlesnake populations in Alberta appear to be limited in distribution and number by several factors, including the presence of suitable hibernacula (Cook 1984 , Cottonwood Consultants 1986 , Gannon 1978 , MacArtney and Weichel 1989 , Pendlebury 1977 , and the availability of summer foraging areas and birthing rookeries. These habitat requirements, in conjunction with climate and slow population growth, are "natural" limiting factors, and may further magnify the impact of human-related influences on Prairie Rattlesnake populations. Human activities that appear to have the greatest influence on Prairie Rattlesnake numbers and distribution include road and pipeline construction, agricultural activities, and intentional persecution.
1.
Intentional Persecution. -Traditionally, rattlesnakes have been viewed negatively by the public (Halladay 1965) . However, recent reports in Alberta indicate that the attitude of the public towards rattlesnakes is improving (Cottonwood Consultants 1987, L. Powell pers. comm.) . Rattlesnakes are thought to play an important role in regulating local rodent populations (Cook 1984 , Cottonwood Consultants 1987 , Russell and Bauer 1993 , and reports indicate that some ranchers in Alberta and Saskatchewan are very protective of Prairie Rattlesnakes and their dens because of their perceived role in rodent control (A. Didiuk, unpubl. data). However, intentional killing and den vandalism are still known to occur in western Canada (Cook 1984 , Cottonwood Consultants 1987 , MacArtney and Weichel 1989 , 1993 . Rattlesnake aggregations at hibernacula, as well as their conspicuous behaviour (rattling), increases the vulnerability of this species to malicious acts (Parker and Brown 1974) .
Den vandalism is of special concern, as rattlesnakes appear to exhibit high fidelity to den sites, and damage to hibernacula may result in high mortality if rattlesnakes fail to find alternate overwintering locations (Duvall et al. 1985 , Kissner et al. 1996 . Suitable hibernation sites may be limited even in areas with superficial appearance of abundance. MacArtney et al. (1989) studied thermal dynamics of C. viridis hibernacula in British Columbia and found that the core temperature of an occupied den was 3 to 5 o C during the coldest part of the winter, whereas an unoccupied site that appeared to be suitable experienced subzero temperatures which would have been lethal to rattlesnakes.
Roads and Pipeline Construction. -
Road and pipeline construction, as well as traffic along roadways, also appear to be important sources of mortality for Prairie Rattlesnakes (Cottonwood Consultants 1986 . Furthermore, improvements to roadways, such as paving, may be increasing road mortality in the province by promoting higher vehicle speeds and allowing easier detection of snakes on pavement for those intent on killing snakes (A. Didiuk, pers. comm.). In the past, there was significant mortality of snakes that fell into pipeline trenches, as these excavations were simply filled in after pipelines were laid (E. Ruff, pers. comm.). Today, companies such as Express Pipeline Ltd. have started to monitor and remove rattlesnakes from trenches (R. Lauzon, pers. comm.). This practice should greatly reduce the mortality of rattlesnakes associated with pipeline construction.
Agricultural Activities. -A short
growing season is characteristic of the semi-arid climate in the mixed grassland region of Alberta (Coupland 1950 (Coupland , 1961 . This abbreviated season means that there is relatively little time for rattlesnakes to migrate to and from foraging sites where they accumulate reserves for winter hibernation.
Availability of suitable foraging sites within reasonable distances from den sites is therefore expected to be of great importance for high-latitude populations such as those in Alberta.
The intensification of agriculture within the range of the Prairie Rattlesnake may be reducing the availability of foraging habitat. For example, approximately 23 % of the uncultivated mixed prairie that existed in 1956 had been plowed under by 1981, and much of the remaining rangeland has been subjected to increased grazing pressure (Anonymous 1994 , Wallis 1987 ). The quality of remaining native grasslands might also be reduced by rodent-control programs, which reduce numbers of prey available to rattlesnakes (L. Powell, pers. comm.).
Overall, the impacts of anthropogenic influences on populations of Prairie Rattlesnakes are currently not well known (MacArtney and Weichel 1993) . It has been suggested, however, that habitat reduction and disturbance through agricultural influences may have contributed significantly to the apparent decrease in Prairie Rattlesnake numbers in Canada (Cottonwood Consultants 1986 , MacArtney and Weichel 1989 , Pendlebury 1977 , Russell and Bauer 1993 . Further investigations may reveal whether the same influences are responsible for recent changes in the abundance and distribution of this species in Alberta.
STATUS DESIGNATIONS
Alberta. -Under the 1987 Alberta
Wildlife Act, Prairie Rattlesnakes were listed as "non-licence animals" (Alberta Fish and Wildlife 1989) which can generally be hunted or harvested without a permit. Specific restrictions, however, prevented the sale or live possession of Prairie Rattlesnakes, and hibernacula were offered protection from disturbance between September 1 and April 30 (S. Brechtel, pers. comm.). In January 1997, the legal designation of the Prairie Rattlesnake was changed to "non-game animal". This new designation increased the amount of protection available for this species by making it illegal to kill, possess, buy or sell rattlesnakes in Alberta. Despite these legal regulations, rattlesnakes can still be killed if they pose a threat to individual safety.
One of the first unofficial status designations for the Prairie Rattlesnake in Alberta was assigned by the Alberta Committee on Rare and Endangered Species, which described this species as "locally abundant in southeastern Alberta" (Anonymous 1984). In 1991, the Prairie Rattlesnake was designated as a "Blue-listed species in Alberta (Alberta Fish and Wildlife 1991), and has retained this status in a recent revision of the provincial color lists (Alberta Wildlife Management Division 1996). As a Blue-listed species, the Prairie Rattlesnake may be at risk" and, although not immediately threatened, the species is thought to be susceptible to habitat disturbance, population decline, or reductions in provincial distribution (Alberta Wildlife Management Division 1996) .
Additional protection is also available for wildlife and wildlife habitat located within national and provincial parks, provincial Natural Areas, and Ecological Reserves. Prairie Rattlesnake populations are known to exist within Writing-on-Stone Provincial Park, Dinosaur Provincial Park, and the Kennedy Creek/Milk River Canyon Ecological
Reserve (Cottonwood Consultants 1986 . In addition, "large" populations have been found within the Canadian Forces Base Suffield (A. Didiuk, pers. comm.), of which 440 km 2 has been proposed as a National Wildlife Area (Trottier 1996) , and on the federally-owned Onefour Experimental Farm. Increased protection for endangered wildlife is expected to occur with the introduction of the Canadian Endangered Species Protection Act which is currently being reviewed by the House of Commons (Anonymous 1997). Whether the Prairie Rattlesnake will be among the species protected by this act is yet to be determined.
Other
Areas. -To date, the status of the Western Rattlesnake, or either of its two Canadian subspecies, has not been evaluated by the Committee on the Status of Endangered Wildlife in Canada (COSEWIC; Anonymous 1995, A. Didiuk, pers. comm.). The Prairie Conservation Action Plan, prepared by the World Wildlife Fund, lists the subspecies C. v. viridis as a species of concern, and recommends that a status report be prepared (Anonymous 1994). Currently, a status report on the Western Rattlesnake in Alberta, Saskatchewan, and British Columbia is being prepared for COSEWIC by Andy Didiuk and Malcolm MacArtney, and will be completed by the fall of 1997 (A. Didiuk, pers. comm.).
Although C. v. viridis has not been assigned a formal status in Saskatchewan (W. Harris, pers. comm.), unofficial reports list the Prairie Rattlesnake as a "threatened" species (MacArtney and Weichel 1993, Secoy 1987) .
Legal protection available for this species under the 1988 Saskatchewan Wildlife Act prohibits unauthorized killing and possession of these snakes. However, this legislation does not provide protection for rattlesnake hibernacula (MacArtney and Weichel 1989, 1993) . Fortunately, a number of known hibernacula in Saskatchewan are situated such that they are protected under the Critical Wildlife Habitat Protection Act, or are within the proposed boundaries of Grasslands National Park (MacArtney and Weichel 1989, 1993) . Since July 1996, an informal policy has been adopted within the grassland ecosystem of Saskatchewan which restricts activity (e.g., oil and gas projects) around hibernacula and birthing areas of Prairie Rattlesnakes (W. Harris, pers. comm.).
In British Columbia, C. v. oreganus is
Blue-listed as a vulnerable or sensitive species because of its limited distribution in the province, and its vulnerability to direct killing and habitat loss (Blood 1993, Harding and McCullum 1994) . Rattlesnakes in British Columbia are protected from "collection and killing, except where they are a menace" under their provincial Wildlife Act (Blood 1993 , Charland et al. 1993 ).
In Montana, rattlesnakes are classified as a "non-game species", but unlike in Alberta, this status does not offer any protection (D. Genter, pers. comm.). In fact, the Western Rattlesnake apparently does not have protected status anywhere in the United States, as evidenced by the yearly "rattlesnake roundups" that occur in several states (Adams et al. 1994 , Warwick et al. 1991 .
RECENT MANAGEMENT IN ALBERTA
In general, management of rattlesnakes in Alberta currently consists of relocation by local authorities when these snakes are encountered by the public (R. Hugill, R. Morrison, P. Shields, pers. comm.). However, there are a number of initiatives in the province that are addressing management issues, or that are collecting and disseminating information that should lead to improved management of Prairie Rattlesnakes in the future.
Dinosaur Provincial Park. -At
Dinosaur Provincial Park there continues to be an increase in rattlesnake sightings within the facility zone area. With over 60,000 visitors to the park each year, there is significant potential for human confrontations with snakes, and therefore public safety and the protection of rattlesnake populations have become a primary management concern. A five-year commitment has recently been made between Dinosaur Provincial Park, the Canadian Wildlife Service and Operation Grassland Community to conduct a radiotelemetry and tagging program to learn more about the natural history of Prairie Rattlesnakes within the park (Anonymous 1996). The study, which yielded a large amount of baseline data during its pilot year in 1996, should allow for informed management decisions in the future (Anonymous 1996).
Suffield National Wildlife Area. -
Research on Prairie Rattlesnakes at the proposed Suffield National Wildlife Area includes radio telemetry and the use of drift fencing to monitor rattlesnakes moving to and from dens sites in the spring and fall (A. Didiuk, pers. comm.). Additional data has been collected at dens to assess population size and structure, reproductive status, and survival (Trottier and Didiuk 1995, A. Didiuk, pers. comm.) . This study has been ongoing for the past three years, and continued monitoring of dens is expected to occur in upcoming years.
Medicine Hat Area. -Another multi-
year rattlesnake study has been initiated at a site near Medicine Hat (L. Powell, pers. comm.). The focus of this research is on population dynamics and movements of rattlesnakes in a multi-use landscape. The study area is located on the east side of the South Saskatchewan River, north of Medicine Hat and south of the Koomati section of Suffield Military Reserve in an area exposed to a variety of anthropogenic activities. Activities such as gas extraction, ranching, farming, and hunting all occur within this region, and drift fencing, radio telemetry, and mark-recapture methods will be used to collect data on the effect of these land-use practices on rattlesnake populations. Preliminary data is currently being collected on den-site characteristics; data loggers are being used to collect thermal data, and Alberta Environmental Protection (Corporate Management Service) in Lethbridge has been enlisted to apply geographical information systems and remote sensing analysis to examine landscape characteristics of known den sites, and to identify other potential den locations in the area (L. Powell and D. Eslinger, pers. comm.).
Alberta Snake Hibernaculum
Inventory. -This program, initiated in 1996 by the Status and Surveys Branch of Alberta Natural Resources Service, maintains a central database of information on the location, features and longevity of hibernacula occupied by all snake species in Alberta. This information, which is obtained from interested landowners and naturalists, is intended to increase our understanding of rattlesnake distribution and relative abundance within the province (D. Ryerson, pers. comm.).
Operation Grassland Community. -
Operation Grassland Community (OGC), a multi-species habitat retention program of the Alberta Fish and Game Association (AFGA), added amphibians and reptiles to their list of profile species in 1996. Education and awareness may be instrumental in reducing the intentional persecution endured by Prairie Rattlesnakes, and OGC uses media events, the internet and displays to educate the public on the importance of snakes and their overwintering sites to the grassland community. Furthermore, OGC represents the AFGA on the Express Pipeline Environmental Advisory Committee. Through the efforts of this committee, a large data set of Prairie Rattlesnake localities has been collected.
The comparative data that will be provided by current research projects is extremely important in evaluating variation between local populations, which until now has been notably lacking for Alberta populations. Also, the absence of longterm studies on Alberta rattlesnake populations in the past has made accurate analysis of population trends impossible. Long-term population studies, such as those currently underway in the province, will greatly improve our understanding of populations sizes and trends within the province. In addition, increased public awareness through initiatives such as the Alberta Snake Hibernacula Inventory and those put forth by Operation Grassland Community will hopefully improve public understanding and appreciation of Prairie Rattlesnakes.
SYNTHESIS
Limited knowledge of historic distribution and population trends, as well as a lack of sufficient baseline data on species biology, has made the assignment of herpetofauna to status levels extremely difficult (Secoy 1987) . From the sparse historic data that are available, it appears that Prairie Rattlesnake distribution experienced some decrease in Alberta prior to 1978. However, comparison of current distribution with that found by Pendlebury (1977) , reveals that relatively little change in rattlesnake distribution has occurred in the last 20 years. No comprehensive or reliable data are currently available to define the relative abundance or distribution within this range. However, available site records suggest that the highest populations occur in or near major river valleys within the species provincial range.
Prairie Rattlesnake numbers are thought to be increasing at only one site, but declining at a large number of other localities in Alberta. Unfortunately, these population trends are based solely on anecdotal data, and more intensive study of Alberta rattlesnake populations is required before these trends can be accurately assessed.
If the apparent trends are accurate, there is considerable cause for concern, as the low recruitment and reproductive capacity of this species means an extended time frame may be required for populations to recover. In addition, although the Prairie Rattlesnake is legally protected from killing or destruction of hibernacula in the province, this species remains at risk because the aggregation of rattlesnakes in spring and fall, as well as the high fidelity to den sites, makes this species vulnerable to rapid and severe decreases in population size if such events do occur.
Continued protection of the Prairie Rattlesnake and its hibernacula is therefore critical to the survival of this species. Currently, hibernacula are protected from September 1 to April 30, however, as den sites in Alberta may be occupied by significant numbers of rattlesnakes from the middle of August until June 15 (A. Didiuk, pers. comm.), an increase in protection for den sites should be considered. Also, although reports of malicious acts towards Prairie Rattlesnakes appear to be decreasing, the intentional persecution of these snakes may be further reduced through education programs aimed at improving the public regard for this species.
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A. Status of Alberta Wildlife colour lists (after Alberta Wildlife Management Division 1996)
Red Current knowledge suggests that these species are at risk. These species have declined, or are in immediate danger of declining, to nonviable population size Blue Current knowledge suggests that these species may be at risk. These species have undergone noncyclical declines in population or habitat, or reductions in provincial distribution Yellow Species that are not currently at risk, but may require special management to address concerns related to naturally low populations, limited provincial distributions, or demographic/life history features that make them vulnerable to human-related changes in the environment A species of special concern because of characteristics that make it particularly sensitive to human activities or natural events Not at Risk A species that has been evaluated and found to be not at risk Indeterminate A species for which there is insufficient scientific information to support status designation
D. United States Endangered Species Act (after National Research Council 1995)
Endangered Any species which is in danger of extinction throughout all or a significant portion of its range Threatened Any species which is likely to become an endangered species within the foreseeable future throughout all or a significant portion of its range This copy is for archival purposes only. Please contact the publisher for the original version. 
